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INTRODUCTION 

The Carol in  mine gold  deposi t  i s  s i tua t ed   abou t  20 kilometres   northe.ss t  
of Hope. The complex,  replacement-type  mineralization i s  hosted i n  
Jurassic  metasedimentary  rocks of t h e  Ladner  Group, c l o s e  t.o b o t h   t h e i r  
unconformable  contact  with  Early  Triassic ( 7 )  volcanic  greenstones  and 
the i r   fau l ted   contac t   wi th   u l t ramaf ic   rocks   o f   the   CoquihaUa  se rpent ine  
b e l t   ( F i g .  39). The mine s t a r t ed   r egu la r   p roduc t ion   i n  192.2; ore  
reserves  a t  t h a t   t i n e  were r e p o r t e d   t o  be 1.5 mil l ion  tonne5  averaging 
4.8 grams go ld   pe r   t onne ,   a t  a cutoff  grade  of 2.7 grams gold per tonne. 

The sulphide-albi te-quartz-gold  mineral izat ion i s  both   1 i th .o logica l ly  and 
s t r u c t u r a l l y   c o n t r o l l e d   w i t h i n   t h e   h i n g e   r e g i o n s  of l a r g e   s c a l e  
ant i formal   folds   (Shearer   and Niels, 1983). Both t h e  major  and  minor 
geologica l   s t ruc tures  mapped on su r face  a t  Carol in   nine  (Figs .  39 and 40) 
can  be  correlated  with  these  subsurface,   ore-control l ing  folds .   This  

used t o   p r e d i c t  t h e   o r i e n t a t i o n  and geometry of the   o re - r e l a t ed  fo lds .  
r epor t   p re sen t s  an  analysis   of  t h e  s u r f a c e   s t r u c t u r a l   d a t a  which can  be 

GEOLOGICAG STRUCTURB AT CAROLIN MINE 

The s t r u c t u r a l   h i s t o r y  of t h e  mine a r e a  is  shown i n  Table 1. The f i r s t  

Group  and the  older   greenstone  sequence,   a l though no r e l a t e , %   f o l d s  or 
deformational   episode  resul ted i n  tec tonic   invers ion   of   bo th   the  Ladner 

s t r u c t u r a l   p l a n a r   f a b r i c s  from this  episode  have  been  recognized. The 
second  deformational  event (D2) produced   the   dominant   fo ld   pa t te rn   in   the  
mine area  (Table  1 ) .  This formed upr ight ,   concent r ic   to   over turned   and  
asymmetric minor  and  major folds:   the   major   s t ructures   have  wavelengths  
of 60 t o  110 metres  and  amplitudes  between 25 and 50 metres  (Fig.  40; 
Ray, 1982). The D2 event was assoc ia ted   wi th   the   impos i t ion  of a weak t o  
i n t e n s e   a x i a l   p l a n a r   s l a t y   c l e a v a g e   i n   t h e   s i l t s t o n e s   a n d   a r g i l l i t e s ,  
toge ther   wi th  a well-marked  bedding-cleavage  intersection  lmeation 
o r i e n t a t e d   s u b p a r a l l e l   t o  t h e  fold  axes.   This  cleavage  and  mineral  
l i n e a t i o n  i s  genera l ly   absent  i n  the  coarse-grained wacke u n i t s .  
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Figure 40. Geological  sections  across  the  Carolin mine area. 
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HISTORY OF EVENTS I N  CAROLIN MINE AREA 
TABLE 1 

39 Ma 

M i d d l e   t o   L a t e  
Cretaceous 

M ldd le   t o   La te  
Cretaceous 

M i d d l e   t o   L a t e  
Cretaceous 

Ear ly   Jurass ic  t o  
Ear iy  Cretaceous 

E a r l y   T r l a s s l c  ( 7 )  

Event 

L a t e   f a u l t i n g  - southeast - t rending  set   f '> l la*ed by 
a northeast to eas t -nor theas t ly   s t r i k lng   se t .  

Hozameen fau l t .  
Large  sca le  dext ra l   s t r lke-s l ip   nwvemnt   a long  the 

Intrusion  of   the  Needle Peak p lu ton  and ,-elated 
f e l s l c  dyke swarm. 

03 - Asymmetr ic  fo ld lng.  Local   k lnk  fo l ' j ing and 
s t r a i n   s l i p   c l e a v a g e  development. 

t l g h t  asymmetric f o i d i n g  with southeas t -s t r i k ing  
02 - Major concent r i c  t o  siml  lar-type, qm t o  

northwest-plunging axes. Development  of reg iona l  
ax la l   p lanes  and gent ly   inc l lned,  

s laty  c leavage and mineral   I ineat lon.  

D l  - Eas te r l y   d i rec ted   t h rus t i ng   a long   t i l e  Hozameen 

Ladner Group  and o l d e r   v o l c a n l c  greenstorles. 
f au l t   caus ing   l oca l   s t ruc tu ra l   I nve rs ion  of t he  

Depos l t l on   o f   t he  Ladner Group and o the r  younger 
sedimentary rocks  of  the  Pasayten  trough. 

UUUUUU Unconformity 

Greenstone  volcanic  eruption. 

The geological   cross-sect ions on Figure 4 0 ,  toge ther   wi th  ti s t e r e o p l o t  of 

mine a r e a   a r e  open t o   t i g h t ,   c o n c e n t r i c ,   u p r i g h t   f o l d s .  These  have 
p o l e s   t o  bedding  (Fig. 42A). show t h a t  most of   the D 2  s t r u c t u r e s  i n  t h e  

average of 75 degrees (Fig .  428) .  Lineat ion p lo t s  (Fig.  4;!C) revea l  t h a t  
s o u t h e a s t e r l y   s t r i k i n g   a x i a l   p l a n e s   t h a t   d i p   s t e e p l y   n o r t h e a s t   a t   a n  

t h e  D2 fold  axes  have  an  average  plunge of 12 degrees i n  a northwesterly 
d i r e c t i o n ;   t h i s  i s  e s s e n t i a l l y  similar t o   t h e   e s t i m a t e d  20-,degree 
northwesterly  plunge of both t h e  Carol in  mine orebody  and t h e  axes of i t s  
cont ro l l ing   an t i formal   s t ruc tures   (Shearer  and Niels, 1983). 

While  most D2 Eolds i n  t he  mine a rea   a re   concent r ic  and upright   (Fig. .  
42A). t he re  is t h e   l o c a l  development of t ighter ,   asymmetr ic ,   s imilar-  
s ty l e   fo lds   t ha t   a r e   ove r tu rned   t o   t he   sou thwes t   (F ig .  40).  Many of 
these  small   scale ,   over turned  s t ructures   have  disrupted,   faul ted  hinqe 
zones  along which qua r t z   ve ins   a r e   l oca l ly   i n j ec t ed   (F ig .  4 1 ) ;  an 
i d e n t i c a l   p a t t e r n  of fo ld   h inge   d i s rupt ion  is recognized i n  t h e   l a r g e  
sca le ,   o re-cont ro l l ing ,   over turned   fo lds  mapped underground  (Shearer  and 
Niels, 1983).  Figures 429 and 42E show t h a t   b o t h   t h e   l a t e   f a u l t i n g  and 
quartz   veining i n  t he  mine a rea   a r e   con t ro l l ed   s t rong ly  by t h e  D2 s l a t y  
cleavage, and not by the  bedding. 
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Flgure 41. D2 slmllar- type  folds I n  Ladner Grcup  bedded 
si l tstones.  Note  quartz  velns  (cross  pattern) 
and dlsrupted  hlnge zones.  (Taken frm photograph 
of  road  outcrop, 290 metres  east-northeast  of o l d  
Idaho adlt ,   Carol ln  mine) .  

CoNCLUSIoNS 

The dominant (D2)  fold  episode deEorming t h e  Ladner Group i n  the Carol in  
mine area  produced  mostly  upright,   concentric,   open t o   t i g h t   s t r u c t u r e s .  
Local ly ,   however ,   t ighter ,   asymmetr ic ,   s imilar-s tyle  D2 f o l d s  were 
developed;   these  are   overturned  to   the  southwest   and  of ten  have 
disrupted,   faul ted  hinge  zones.  
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The  mineralization  at  Carolin  mine  is  largely  confined to favourable 

antiformal  folds  (Shearer  and  Niels, 1983) .  These  ore-controlling 
lithological  horizons  within  the  hinge  portions of large  scale D2 

structures  are  identical  in  style to the  overturned,  asymmetric  folds 
with  disrupted  hinge  zones  seen on surface  at  Carolin  mine  (Fig. 4 1 ) .  
They  have  axes  that  plunge  gently  northwest  and  southeasterly  striking 
axial  planes  that  dip  steeply  northeast. 

The temporal  relationship  between  the  gold  mineralization  and  the D2 
folding  is  unknown,  although  some  of  the  associated  quartz  veins  in  the 

either  accompanied or succeeded  the 02  structural  episode. The 
deposit  have  followed  the  slaty  cleavage;  this  suggests  mineralization 

and  Niels, 1983) .  has  also  been  largely  controlled  by  the  axial  planar 
orientation  of  the  later  faulting,  which  displaces  the  ore  zones  (Shearer 

slaty  cleavage  rather  than the sedimentary  bedding;  this  fracturing  is 
concentrated  preferentially  in  the  fold  hinge  areas. 
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gratefully  acknowledged. 
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